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WE CLAIM: 

1 . A method comprising 

(a) identifying a non-nucleotide prototype compound; 

(b) substituting the prototype compound with a phosphonate-containing group to 
produce a candidate compound; and 

(a) determining the anti-HIV activity of the candidate compound. 
2. A method comprising 



(a) selecting a non-nucleotide candidate compound containing at least 
esterified carboxyl or esterified phosphonate-containing group; and 



one 



(b) detennining the intracellular persistence of the candidate compound or a 
esterolytic metabolite of the esterified carboxyl or phosphonate-containing 
group thereof. 

3. The method of claim 1 wherein the tissue selectivity of the candidate compound 
and/or at least one of its intracellular depot metabolites is determined. 

4. The method of claim 1 wherein the intracellular residence time of said candidate 
compound and/or at least one of its intracellular depot metabolites is determined. 

5. The method of claim 2 comprising additionally determining the activity of at least 
one of said metabolites against HIV protease. 

6. The method of claim 2 wherein the metabolite is a carboxylic acid. 

7. The method of claims 1 or 2 comprising deteimining the ability of the candidate to 
inhibit HTV. 

8. The method of claim 1 wherein the prototype is already known to have therapeutic 
activity against HIV. 
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9. The method of claim 2 comprising selecting and determining the intracellular 
persistence of a plurality of candidate compounds. 

10. The method of claims 1 or 2 wherein compounds which are not candidate 
compounds are tested in parallel together with at least one candidate compound. 

1 1. The method of claim 2 comprising determining cleavage of one or more 
candidates by GS-7340 Ester Hydrolase. 

12. The method of claims 1 or 2 wherein the candidate is an amino acid 
phosphonoamidate in which a carboxyl of the amino acid is esterified. 

13. The method of claim 1 wherein the prototype compound is known to inhibit HTV 
protease, HTV integrase or HTV reverse transcriptase. 

14. The method of claim 1 wherein the prototype compound is not known to be an 
analogue of a naturally occurring phosphate-containing enzyme substrate. 

15. The method of claim 1 wherein the prototype compound is not a nucleoside. 

16. The method of claim 1 wherein the prototype compound does not contain a 
nucleoside base. 

17. The method of claim 1 wherein an intracellular depot metabolite is.tested. 

18. The method of claim 1 also comprising determining the resistance of HTV to the 
candidate compound and/or its intracellular depot metabolite. 

19. The method of claim 1 comprising determining the tissue selectivity and/or 
intracellular residence time for a first candidate compound and/or its intracellular depot 
metabolite, preparing or selecting additional analogues of said first candidate compound, and 
determining the therapeutic activity of said additional analogues without determining tissue 
selectivity and/or intracellular residence time of said analogues. 

20. The method of claim 1 comprising determining the safety and/or anti-HTV 
therapeutic activity of the candidate compound in in vitro cell culture, in enzyme assay, in 
animals or in humans. 
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21. The method of claim 1 whereto the prototype compound is a pharmaceutical 
product licensed by the US Food and Drug Administration 

22. The method of claim 1 whereto the prototype compound is one which is disclosed 
o have anti-mv activity.*, a paten, or published paten, application on or before <he filing 
date of this application. 

23. The method of claim 1 comprising determining susceptibility to hydrolysis of the 
carboxyl or phosphonate esters by GS-7340 Ester Hydrolase, said Hydrolase characterized by 
being capable of being recovered from human PBMCs by a process comprising 

(b) lysing human PBMCs; 

(c) extracting the lysed cells with detergent; 

(d) separating the solids from supernatant and recovering the supernatant; 

(e) contacting the supernatant with an anion exchange medium; 

(f) eluting the Hydrolase from the anion exchange medium; 

(g) contacting the eluate with a hydrophobic chromatographic medium; and 

(h) eluting the Hydrolase from the hydrophobic chromatographic medium. 

24. The method of claim 23 wherein the Hydrolase has a MW on gel filtration 
chromatography of about 70-100 kDa, has a pi of about 4.5-5.5 by chromatofocusing, is 
inhibited by 3,4 dichloroisocoumarin, binds to Butyl Sepharose HIC, binds to anion exchange 
medium Q15, and is capable of being recovered from human PBMCs. 

* 5 - Theme *° d0f ^ 
the half-hfe of at least one intracellular depot metabolite within a lymphoid tissue. 

26. The method of claim 25 wherein the lymphoid tissue is PBMCs, helper cells 
killer cells or lymph nodes. 

27. The mchod of data, 1 whereto defining anti-HTV activUy is by in «»o assay. 

28. The metood of claim 27 whereto me assay is conducted to an animal model or 
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expound, regmatory approval to marke , ^ ^ «- 

*— of HIV, and selling said chnical ^ ^ K J tmy J2 

cWoa. 3 ir ^ ° f daim 2 " "^P-^ce was defined by 
1" " — — — *~ -^ofdosmgofm.canmdate 

PBMcf meth ° d ° f dalm 2 ^ *" » — in 

33. The method of claim 2 wherein greater than one metabolite fa tested ,od„ • 
intracellular residence time. determine 

of Meta^r^ ° f ^ 2 1,16 metab< " ite ^-^P^phonatesroup 

roup .P ( O^ eth0d ^ ^ 2 " - — —» «* -*«~ the 

38. A library of candidate non-nucleotide anti Htv ™ 
or esterified phosphonate groups. * ^ ^ Carbo ^ 

nucteoudttnTT C ° mP<nmdS *"* d06S « — - of 
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40. The library of claims 38 or 39 comprising at leas, about 10 candidate compounds. 

41. The library of claims 38 or 39 wherein the candidate compounds comprise (a) a 
Phosphonate substitirteri with an amino acid or an organic acid, or (b) an amino acid, a, least 
one of the carboxyl groups of the amino acid or organic acid being esterified, 

42. The library of claims 38 or 39 whemin the compounds in me Horary are stored in 
discrete containers. 

4 ^ me,hod «-»*«"« the library of claims 39, 40, 4. , or 42 to determine 
the anti-HTV activity of a. least one candidate compound in the library. 

44. The method of claim 43 comprising detennining for tissue selectivity and/or the 
mtmccUular persistence of a, leas, one of said candidate compounds and/or a, leas, one of 
then- intracellular metabolites. 

45. The method of claim 43 comprising the additional steps of identifying a clinical 
tnal compound from said iibrary, entering into clinical trials with said clinical trial 
compound, obtaining regulatory approval to market said clinical trial compound for the 
batmen, of HIV, and seUing said clinical trial compound after said regulatory approval. 

46. Isolated GS-7340 Ester Hydrolase. 

47. The Hydrolase of claim 46 which is purified to a smg.e major band on gel 
nitration chromatography. 

P R w Hydr ° laSe ° f Cl3im 46 WhiCh " ^ ° f *** — *°» k-an 

PBMC cells. 

49. The Hydrolase of claim 48 wherein the Hydrolase has a MW on gel filtration 
chromatography of about 70-100 kDa. 

50. The Hydrolase of claim 50 which has a pi of about 4.5-5.5 by chromatofocusing 

51. The Hydrolase of claim 50 which is inhibited by 3,4 dicWoroisocoumarin, 

52. The Hydrolase of claim 51 which binds to Butyl Sepharose HIC. 

53. The Hydrolase of claim 52 which binds to anion exchange medium 015. 
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54. The Hydrolase of claim 53 which binds to hydroxyapatite. 

55. The Hydrolase of claim 46 which is cross-linked to an insoluble medium. 

56. A method comprising obtaining a substantially pure organic molecule, optionally 
contacting the organic molecule with another molecule to produce a composition, and 
contacting the Hydrolase of claim 46 with said organic molecule or composition. 

57. The method of claim 56 wherein the organic molecule is an anti-HIV compound. 

58. A method comprising contacting GS-7340 Ester Hydrolase with an organic 
compound in an in vitro or cell culture environment. 

59. The method of claim 58 wherein the environment is cell free. 

60. A composition comprising a substantially pure organic compound and isolated 
GS-7340 Ester Hydrolase. 

6 1 . A composition comprising an organic compound and GS-7340 Ester Hydrolase in 
an in vitro or cell culture environment. 

62. In a method for identifying an anti-HIV therapeutic compound, the improvement 
compnsmg substituting a prototype compound with an esterified phosphonate or esterified 
carboxyl group to produce a candidate compound and assaying the resulting candidate 
compound for its anti-HIV activity. 

63. The method of claim 61 wherein the candidate is assayed for its intracellular 
persistence. 

64. The method of claim 63 wherein the candidate is assayed for its extracellular 
stability against hydrolysis of the carboxyl or phosphonate ester. 

65. The method of claim 64 comprising selecting from a plurality of candidates a 
candidate which is esterolytically cleaved intracellularly to yield an intracellular persistent 
metabolite having anti-HIV activity and which candidate is substantially esterolytically stable 
against extracellular hydrolysis of the carboxyl or phosphonate ester. 

66. The method of claim 65 wherein the candidate is substantially stable against 
hvdrolvsis nf the MrWl r»r + » A _. j_ , . , 
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67. The method of claim 62 wherein the candidate is substituted with a phosphonate 
group comprising monosubstitution with (a) an amino acid linked through an amino group to 
the phosphorus atom or (b) an organic acid, and wherein a carboxylic acid of the amino acid 
or organic acid is esterified. 

68. The method of claim 62 wherein the candidate is substituted with a group 
comprising an amino acid, wherein a carboxylic acid of the amino acid is esterified. 

69. The method of claim 68 wherein the carboxylic acid is the residue of a 
hydroxyorganic acid linked to the phosphorus atom through an oxygen atom. 

70. The method of claims 68 or 69 wherein the hydroxy group of the hydroxyorganic 
acid or me ammo group of the amino acid are in the alpha position. 

71. A method for identifying a candidate compound as a suitable pro-drug, 
comprising: 

(a) providing the candidate compound having an esterified phosphonate group or 
an esterified carboxyl group; 

(b) contacting the candidate compound with an extract capable of catalyzing the 
hydrolysis of a carboxylic ester; and 

(c) identifying the candidate compound as a suitable pro-drug if the metabolite 
compound has a phosphonic acid group instead of the esterified phosphonate group of the 
candidate compound, or a carboxylic acid group instead of the esterified carboxyl group of 
the candidate compound. 

72. The method of claim 71, wherein said extract is obtained from peripheral blood 
mononuclear cells. 

73. A method for identifying a candidate compound as a suitable pro-drug, 
comprising: 

(a) providing the candidate compound having an esterified phosphonate group or 
an esterified carboxyl group; " 1 
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09 contacting the candidate compound with an extract of peripherel blood 
mononucrear coHs having carboxyhc ester hydrolase activity to produce a metabolite 
compound; and 

(0 identifying the candidate compound as a suitable pro-drug if me metabolite 
compound has a phosphonic acid group instead of the estetifieo phosphonate group of me 
cordate compound, or a carboxyhc acid group instead of the esterified carboxy, greup of 
the candidate compound. ^ ^ 

74 ^-=thodofclaim73,wheremsaidp ro vidi n gs,epcomprisesp ro v i din g a 
-drdate compound fonneti by substituting a prototype compound Known to have anti-mv 
therapeutic activity with an esterified phosphonate or carboxyl group. 

and do T meth ° d ° f ^ ^ " " H Pr ° ,0,yl,e C °~ * - • 
and does not contain a nucleoside base. 

candid T ^ m6th0d " f Claim Whercin ^ ProVidbg "* P-iding a 

T"* C ° mPO,Uld ** iS » — «« Phosphonoamidate, wherein a carboxyl grip of 
the ammo acid is esterified. "oxyi group ot 

77. The method of claim 73, wherein said providing step comprises providing a 
candrdate compound tha, is substantia^ stable against extraocular hydrolysis of J 
estermed group. 

«I7. T ^ ^ " ^ «■**" Riding a 

candrdate compound formed by substituting a pretotype compound. 

79 ^™aodofclaJ m 73,fur,hercomprising(d)de,e m u^,hein ttM eUular 
persistence of the candidate compound. 

80. The method of claim 73, further comprising (d) determining the intracellular 
persistence of the metabolite compound. 

M. Tie method of claim 73, further comprising (d) determining tire intracellular 
persistence of the candidate compound and the metabolite compound. 
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of*. 83 ,' meth ° d ° f ^ C ° mPriSing (d) *• *~ 

of the metabolite compound. «*»uviiy 

of .he cl^ meth ° d ^ Claim **" <d) d ~" * *• *™ — 

of the candidate compound and the metabolite compound. 

,o the 87 . r ^ ^ ° laim C ° mPdSin8 (d) «*« *• «— — of HIV 
to the candidate compound. 

to ft me,h0d ^ CW,n C ° mPriSi0g W S the resistance of HTV 

to the metabolite compound. mv 

to the * 9 '„T t ^ ° f ^ 73 ' **" comprising (d) of mv 

to the candtdate compound and the metabolite compound. 

^^ofclaim73,fi*herc<^^ 
residence time of the candidate compound. 

91. The method of claim 73, furmer comprising (d) determining me intraceUular 
residence time of the metabolite compound. 

92 ^ me ^ of ^m73,flnmercompri S mg(d)de te nnimn g mein tal cellmm 
residence „me of the candidate compound and the metabolite compound. 

93. The method of claim 90, wherein said step of determining the imracellular 
residence rime of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 

94 The method of claim 91, whetein said step of deteimining the intracellular 
res den e „me of the metabolite compound comprises determining the hatf-life of me 
metabolite compound within lymphoid tissue. 
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95. The method of claim 92, wherein said step of determining the intracellular 
restdence time of me metabolite co mpoulld detemiining fc ^ ^ ^ 

metabolite compound within lymphoid tissue. 

96. The method of claim 93, wherem said step of determining tire half-lrfe of tire 

IZ n ° 0m r nd C ° mPriSeS de ' emi0ing ° f *• — —Pound 

wmnn helper cells, killer cells, lymph nodes, or peripheral b.ood monm.nc.ear cells. 

97. The method of claim 94, wherein said step of determining the half-tife of the 
meubo hte compound further comprises determining the half-life of me metabolne compound 
wthm helper ceUs, killer cells, lymph nodes, or peripheral b.ood mononuclear ce,Is. 

98. The method of claim 95, wherein said step of determining the half-Hfe of the 
me^ohte compound further comprises determining me haif-Ufe of me metabotite compound 
w.thmhelpercells,lallercelIs,,ymphnodes,orperipheralbloodmononuc.earce Us . 

99. The memod of claim 73, wherein said contacting step comprises contacting the 
candrdate compound with GS-7340 Ester Hydrolase in a cell-free environment. 

100. ^™*odofc.aim73,whe re m S aidcon,acting Ste pcompri S escon te ctingme 
candtdate compound with GS-7340 Ester Hydrolase in vitto. 

candV, !"" ^r^^^^'^^^ang^Poompriaes contacting the 
candrdate compound with OS-7340 Ester Hydmlase in cell culhne. 

102 The metttod of claim 101, wherein said contacting step comprises contacting 
tire candidate compound with GS-7340 Ester Hydrolase in a culture of peripheral b.ood 
mononuclear cells. 

103. A method for identifying a candidate compound as a suitable pro-drug 
comprising: s ' 

(a) providing the candidate compound having an esterified phosphonate group; 

(b) contacting the candidate compound with GS-7340 Ester Hydrolase to produce 
a metabolite compound; and 
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(c) identifying the candidate compound as a suitable pro-drug if the metabolite 
compound has a phosphonic acid group instead of the esterified phosphonate group of the 
candidate compound. 

■ 04. The method of elaim 103, wherein said providing step further comprises 
monosubstitution of the esterified phosphonate group with an organio acid having an 
esterified carboxyl group. 

105. The method of claim 103, wherein said providing step further comprises 
monosubsutufion of the esterified phosphonate group with an ammo acid linked through an 
ammo group ,„ the phosphorus atom, wherein the amino acid has an esterified carboxy. 
group. J 

106. ^memodofclafm 1 03,wheremsaidpr„vidmg ste pcompri S esprov i d i nga 
candidate compound formed by substituting a prototype compound known ,o have antf-mv 
therapeuhc activity with an esterified phosphonate or carboxyl group. 

107. The method of claim 106, whereto said prototype compound is not a 
nucleosrde, and does not contain a nucleoside base. 

108. The method of claim 103, whereto said providing step comprises providing a 
candrdafe compound fha, is an amino acid phosphonoamidate, whercin a carboxyl group of 
the ammo acid is esterified. 

109. ThememodofclahniOS.wheretosaidprovidmgstepcomprisesprovidfaga 
candrdate compound that is substantially stable against extracellular hydrolysfs of the 
esterified group. 

110. Themethodof claim 103, wherem sdd providing step comprises providing a 
candidate compound formed by substituting a prototype compound 

111. The method of claim 103, further comprismg (d) determining the intracellular 
persistence of the candidate compound. 

112. The method of claim 103, further comprising (d) determining the intracellular 
persistence of the metabolite compound. 
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113. The method of claim 103, further comprising (d) deternuning the intracellular 
persistence of the candidate compound and the metabolite compound. 

1 14. The method of claim 103, further comprising (d) determining the tissue 
selectivity of the candidate compound. 

115. The method of claim 103, further comprising (d) determining the tissue 
selectivity of the metabolite compound. 

1 16. The method of claim 103, further comprising (d) determining the tissue 
selectivity of the candidate compound and the metabolite compound. 

1 17. The method of claim 103, further comprising (d) determining the anti-HIV 
protease activity of the metabolite compound. 

118. The method of claim 103, further comprising (d) detemining the HTV- 
mhibition ability of the candidate compound. 

1 19. The method of claim 103, further comprising (d) determining the resistance of 
HIV to the candidate compound, 

120. The method of claim 103, further comprising (d) determining the resistance of 
HIV to the metabolite compound. 

121. The method of claim 103, further comprising (d) determining the resistance of 
HTV to the candidate compound and the metabolite compound. 

122. The method of claim 103, further comprising (d) determining the intracellular 
residence time of the candidate compound. 

123. The method of claim 103, further comprising (d) determining the intracellular 
residence time of the metabolite compound. 

124. The method of claim 103, further comprising (d) determining the intracellular 
residence time of the candidate compound and the metabolite compound. 

125. The method of claim 122, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite comnound within ivmr»v,™w ♦;«.«.„„ 
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126. The method of claim ,23, wherein said step of detennining the intnteellular 
resntenoe tnne of .he mehtbolite compound comprises determining the haLife of the 
metaboute compound within lymphoid tissue. 

127. ^^°dofelahnl24,whe re msaids«e P ofde t erminmgmein tt aceUu.ar 
^ — me haLfe om 

metabohte compound within lymphoid tissue. 

128. The method of claim 125, wherein said step of determining the half-life of the 
metabohte compound further comprises detennining the half-life of the metaJT 

129. The method of claim 126, wherein said step of detennining the half-life of ft. 
metabohte compound farmer comprises detetnrining me half-life of the 12 rT 

130. The method of claim ,27, wherein said step of detennining the half-life of the 
metabohte compound further comprises determining the half-life of the 1, b 77 

uiitMn 1,-1 ii i # n e o:t ™ e metabolite compound 

wrthm helper cells, M er celis, ,ymph nodes, or peripheral Mood mononuclear ce„s. 

me c and d 1 ; ^ ^ ^ *»> — ™ng 

me canchdate compound with GS-7340 Ester Hydrolase in a celj-free environment. 

thecJd 2 ; Tleme,h0d0fclaim '"^"saidcontecnngstepcomprisescontechng 
the candtdate compound with OS-7340 Ester Hydrolase in vitro. 

the c J o'; meU,0d ° f ° ,aim 103 ' " ^ C — ** "* contacting 

the candtdate compound with GS-7340 Ester Hydrelase in cell culture. 

the canoidt, ^ "T " ^ ' 33 ' " 0<m,<lCting *» «- 

135. A memod for identifying a candidate compound as a suitable pro-dmg 
compnsing: * ^' 

(a) providing the candidate compound having an esterifted carboxyl group; 
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(b) contacting the candidate compound with GS-7340 Ester Hydrolase to produce 
an metabolite compound; and 

(c) identifying the candidate compound as a suitable pro-drug if the metabolite 
compound has a carboxylic acid group instead of the esterified carboxyl group of the 
candidate compound. 

136. The method of claim 135, wherein said providing step comprises providing a 
candidate compound substituted with an amino acid group, wherein the amino acid has an 
esterified carboxyl group. 

137. The method of claim 135, wherein said providing step comprises providing a 
candidate compound formed by substituting a prototype compound known to have anti-HTV 
therapeutic activity with an esterified phosphonate or carboxyl group. 

138. The method of claim 137, wherein said prototype compound is not a 
nucleoside, and does not contain a nucleoside base. 

139. The method of claim 135, wherein said providing step comprises providing a 
candidate compound that is an amino acid phosphonoamidate, wherein a carboxyl group of 
the amino acid is esterified. 

140. The method of claim 135, wherein said providing step comprises providing a 
candidate compound that is substantially stable against extracellular hydrolysis of the 
esterified group. 



141. The method of claim 135, wherein said providing step comprises providing 
candidate compound formed by substituting a prototype compound 



a 



142. The method of claim 135, further comprising (d) determining the intracellular 
persistence of the candidate compound. 

143. The method of claim 135, further comprising (d) determining the intracellular 
persistence of the metabolite compound. 

144. The method of claim 135, further comprising (d) determining the intracellular 
persistence of the candidate compound and the metabolite compound. 
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145. The method of claim 135, further comprising (d) determining the tissue 
selectivity of the candidate compound. 

146. The method of claim 135, further comprising (d) determining the tissue 
selectivity of the metabolite compound. 

147. The method of claim 135, further comprising (d) determining the tissue 
selectivity of the candidate compound and the metabolite compound. 

148. The method of claim 135, further comprising (d) determining the anti-HTV 
protease activity of the metabolite compound. 

149. The method of claim 135, further comprising (d) determining the HIV- 
inhibition ability of the candidate compound. 

150. The method of claim 135, further comprising (d) deteimining the resistance of 
HIV to the candidate compound. 

151. The method of claim 135, further comprising (d) determining the resistance of 
HIV to the metabolite compound. 

152. The method of claim 135, further comprising (d) determining the resistance of 
HIV to the candidate compound and the metabolite compound. 

153. The method of claim 135, further comprising (d) determining the intracellular 
residence time of the candidate compound. 

154. The method of claim 135, further comprising (d) determining the intracellular 
residence time of the metabolite compound. 

155. The method of claim 135, further comprising (d) detemining the intracellular 
residence time of the candidate compound and the metabolite compound. 

156. The method of claim 153, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 
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157. The method of claim 154, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 

158. The method of claim 155, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 

159. The method of claim 156, wherein said step of determining the half-life of the 
metabolite compound further comprises detemining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

160. The method of claim 157, wherein said step of determining the half-life of the 
metabolite compound further comprises determining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

161. The method of claim 158, wherein said step of determining the half-life of the 
metabolite compound further comprises determining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

162. The method of claim 135, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in a cell-free environment. 

163. The method of claim 135, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in vitro. 

164. The method of claim 135, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in cell culture. 

165. The method of claim 164, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in a culture of peripheral blood 
mononuclear cells. 

166. A method for identifying a candidate compound as a suitable pro-drug, 
comprising: 

(a) providing the candidate compound having an esterified phosphonate group or 
an esterified carboxyl group; 



SUBSTITUTE SHEET (RULE 26) 



WO 2004/096818 PCT/EP2003/012423 

810 

(b) contacting the candidate compound with an extract of peripheral blood 
mononuclear cells which has carboxyUc ester hydrolase activity bu, does no. cleave alpha- 
napthyl acetate, to produce a metabolite compound; and 

(c) identifying the candidate compound as a suitable pro-drug if the metabolite 
compound has a phosphonic acid group instead of the esterified phosphonate group of tire 
candtdate impound, or a carboxylic acid group instead of the esterifled carboxy. group of 
the candidate compound. 

167. The method of claim 166, wherein said providing step c„ mprises providin . 
candtdate compound formed by substituting a prototype compound Known to have anti-HTV 
therapeutic activity with an esterifled phosphonate or carboxyl group. 

168. Thememodofclaiml67,wherein S aidprototypecompoundisnota 
nucleoside, and does not contain a nucleoside base. 

169. ^»emodofclaiml66,whe re tasddp ro vidmgs,e P com P ri S eaprovidinga 
candtdate compound tha, is an amino acid phosphonoamidate, wherein a carboxy. group of 
the ammo acid is esterified. 

170. The method of claim 166, wherein said providing step comprises providing a 
candtdate compound that is substantially stable against extracellular hydrolysis of the 
esterified group. 

171. •n.eme«hodofcla i ml66,whereinsaidproviding S te P com P ri S es P rovidinga 
candtdate compound fonned by substituting a prototype compound 

172. The method of claim 1 66, further conmrising (d) determining the intntcellular 
persistence of the candidate compound. 

173. The method of claim 1 66, further comprising (^determining tire intiacel.ular 
persistence of the metabolite compound. 

174 The method of claim 166, further comprising (d) determining the intracellular 
persistence of the candidate compound and the metabolite compound. 

175 The method of claim 166, furmer comprismg (d) determining the tissue 
selectivity of the candidate compound. 
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176. The method of claim 166, further comprising (d) determining the tissue 
selectivity of the metabolite compound. 

177. The method of claim 166, further comprising (d) detennining the tissue 
selectivity of the candidate compound and the metabolite compound. 

178. The method of claim 166, further comprising (d) determining the anti-HTV 
protease activity of the metabolite compound. 

179. The method of claim 166, further comprising (d) detemining the fflV- 
inhibition ability of the candidate compound. 

180. The method of claim 166, further comprising (d) determining the resistance of 
HIV to the candidate compound. 

181. The method of claim 166, further comprising (d) determining the resistance of 
HIV to the metabolite compound. 

182. The method of claim 166, further comprising (d) deterniining the resistance of 
HIV to the candidate compound and the metabolite compound. 

183. The method of claim 166, further comprising (d) determining the intracellular 
residence tune of the candidate compound. 

184. The method of claim 166, further comprising (d) determining the intracellular 
residence time of the metabolite compound. 

185. The method of claim 166, further comprising (d) determining the intracellular 
residence time of the candidate compound and the metabolite compound. 

186. The method of claim 183, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 

187. The method of claim 184, wherein said step of determining the intracellular 
residence time of the metabolite compound comprises determining the half-life of the 
metabolite compound within lymphoid tissue. 
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188. The method of claim 185, wherein said step of determining the intraceUular 
residence tune of the metabolite compound comprises deterniining the half-life of the 
metabolite compound within lymphoid tissue. 

189. The method of claim 186, wherein said step of determining the half-lift of the 
metabolite compound further comprises determining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

190. The method of claim 187, wherein said step of determining the half-life of the 
metabolite compound further comprises deterniining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

191. The method of claim 188, wherein said step of deterniining the half-life of the 
metabolite compound further comprises determining the half-life of the metabolite compound 
within helper cells, killer cells, lymph nodes, or peripheral blood mononuclear cells. 

192. The method of claim 166, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in a cell-free environment. 

193. The method of claim 166, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in vitro. 

194. The method of claim 166, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in cell culture. 

195. The method of claim 194, wherein said contacting step comprises contacting 
the candidate compound with GS-7340 Ester Hydrolase in a culture of peripheral blood 
mononuclear cells. 

s 

196. A candidate compound identified by the method of claim 71, wherein the 
candidate compound is an amino acid phosphonoamidate in which a carboxyl group of the 
amino acid is esterified. 

197. A candidate compound identified by the method of claim 103, wherein the 
candidate compound is an amino acid phosphonoamidate in which a carboxyl group of the 
amino acid is esterified. 
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198. A candidate compound identified by the method of claim 134, wherein the 
candidate compound is an amino acid phosphonoamidate in which a carboxyl group of the 
amino acid is esterified. 

199. A candidate compound identified by the method of claim 164, wherein the 
candidate compound is an amino acid phosphonoamidate in which a carboxyl group of the 
amino acid is esterified. 

200. A candidate compound identified by the method of claim 71, wherein the 
candidate compound is substituted with an amino acid group in which a carboxyl group of the 
amino acid is esterified. 

201. A candidate compound identified by the method of claim 103, wherein the 
candidate compound is substituted with an amino acid group in which a carboxyl group of the 
amino acid is esterified. 

202. A candidate compound identified by the method of claim 134, wherein the 
candidate compound is substituted with an amino acid group in which a carboxyl group of the 
amino acid is esterified. 

203. A candidate compound identified by the method of claim 164, wherein the 
candidate compound is substituted with an amino acid group in which a carboxyl group of the 
amino acid is esterified. 

204. The candidate compound of claim 200, wherein the amino group of the amino 
acid is in the alpha position. 

205. The candidate compound of claim 201, wherein the amino group of the amino 
acid is in the alpha position. 

206. The candidate compound of claim 202, wherein the amino group of the amino 
acid is in the alpha position. 

207. The candidate compound of claim 203, wherein the amino group of the amino 
acid is in the alpha position. 
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208. A candidate compound identified by the method of claim 71 , wherein the 
esterified phosphonate group is monosubstituted with a hydroxyorganic acid linked to the 
phosphorus atom through an oxygen atom. 

209. The candidate compound of claim 133, wherein the hydroxy group of the 
hydroxyorganic acid is in the alpha position. 

210. A candidate compound identified by the method of claim 71, wherein the 
candidate compound is substantially stable against extracellular hydrolysis of the esterified 
group. 

21 1. A candidate compound identified by the method of claim 103, wherein the 
candidate compound is substantially stable against extracellular hydrolysis of the esterified 
group. 

212. A candidate compound identified by the method of claim 134, wherein the 
candidate compound is substantially stable against extracellular hydrolysis of the esterified 
group. 

213. A candidate compound identified by the method of claim 164, wherein the 
candidate compound is substantially stable against extracellular hydrolysis of the esterified 
group. 

214. A method of screening candidate compounds for suitability as anti-HTV 
therapeutic agents, comprising: 

(a) providing a candidate compound identified by the method of claim 71 ; 

(b) determining the anti-HTV activity of the candidate compound; and 

(c) determining the intracellular persistence of the candidate compound. 

215. A method of screening candidate compounds for suitability as anti-HTV 
therapeutic agents, comprising: 

(a) providing a candidate compound identified by the method of claim 103; 

(b) determining the anti-HTV activity of the candidate compound; and 
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(c) determining the intracellular persistence of the candidate compound. 

216. A method of screening candidate compounds for suitability as anti-HTV 
therapeutic agents, comprising: 

(a) providing a candidate compound identified by the method of claim 134; 

(b) deterrnining the anti-HTV activity of the candidate compound; and 

(c) detemiining the intracellular persistence of the candidate compound. 

217. A method of screening candidate compounds for suitability as anti-HIV 
therapeutic agents, comprising: 

(a) providing a candidate compound identified by the method of claim 164; 

(b) determining the anti-HTV activity of the candidate compound; and 

(c) deteimining the intracellular persistence of the candidate compound. 

218. The method of claim 214, wherein said step (b) comprises determining the 
activity of the candidate compound against HTV protease. 

219. The method of claim 215, wherein said step (b) comprises determining the 
activity of the candidate compound against HTV protease. 

220. The method of claim 216, wherein said step (b) comprises determining the 
activity of the candidate compound against HTV protease. 

221 . The method of claim 217, wherein said step (b) comprises determining the 
activity of the candidate compound against HIV protease. 

222. The method of claim 214, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV. 

223. The method of claim 215, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV. 

224. The method of claim 2 1 6, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV. 
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225. The method of claim 217, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV. 

226. The method of claim 222, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV protease. 

227. The method of claim 223, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV protease. 

228. The method of claim 224, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV protease. 

229. The method of claim 225, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HIV protease. 

230. The method of claim 222, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV integrase. 

23 1 . The method of claim 223, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HIV integrase. 

232. The method of claim 224, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV integrase. 

233. The method of claim 225, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV integrase. 

234. The method of claim 222, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV reverse transcriptase. 

235. The method of claim 223, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV reverse transcriptase. 

236. The method of claim 224, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV reverse transcriptase. 

237. The method of claim 225, wherein said step (b) comprises determining the 
ability of the candidate compound to inhibit HTV reverse transcriptase. 
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238. The method of claim 214, wherein said step (b) further comprises determining 
the resistance of HTV to the candidate compound. 

239. The method of claim 214, wherein said step (b) is performed by in vitro assay. 

240. The method of claim 214, wherein said step (b) further comprises determining 
the anti-HTV activity of an acid metabolite of the candidate compound. 

241. The method of claim 240, wherein said acid metabolite is a carboxylic acid 
compound formed by esterolytic hydrolysis o/ the candidate compound. 

242. The method of claim 240, wherein said acid metabolite is a phosphonic acid 
compound formed by esterolytic hydrolysis of the candidate compound. 

243. The method of claim 214, wherein said step (c) comprises determining the 
mtracellular residence time of the candidate compound. 

244. The method of claim 214, wherein said step (c) further comprises determining 
the mtracellular residence time of an acid metabolite of the candidate compound. 

245. The method of claim 244, wherein said acid metabolite is a carboxylic acid 
compound formed by esterolytic hydrolysis of the candidate compound. 

246. The method of claim 244, wherein said acid metabolite is a phosphonic acid 
compound formed by esterolytic hydrolysis of the candidate compound. 

247. The method of claim 244, wherein said step (c) further comprises determining 
the half-life of the metabolite compound within lymphoid tissue. 

248. The method of claim 247, wherein in said step of determining the half-life of 
the metabolite compound within lymphoid tissue, the lymphoid tissue is selected from the 
group consisting of helper cells, killer cells, lymph nodes, and peripheral blood mononuclear 
cells. 

249. The method of claim 214, further comprising (d) determining the tissue 
selectivity of the candidate compound. 

250. The method of claim 249, wherein said step (d) further comprises determining 
the tissue selectivity of an acid metabolite of the candidate compound. 
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